THIS PAGE IS INSERTED BY OIPE SCANNING 
AND IS NOT PART OF THE OFFICIAL RECORD 



Best Available Images 

Defective images within this document are accurate representations of the 
origmal documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SffiES 
FADED TEXT 

BLURRY OR ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 

COLORED PHOTOS HAVE BEEN RENDERED INTO BLACK AND WHITE 
VERY DARK BLACK AND WHITE PHOTOS 
UNDECIPHERABLE GRAY SCALE DOCUMENTS 

IMAGES ARE THE BEST AVAILABLE 
COPY. AS RESCANNING WILL NOT 
CORRECT IMAGES, PLEASE DO NOT 
REPORT THE IMAGES TO THE 
PROBLEM IMAGE BOX. 



Consumer and Consommation 
Corporate Ateire CanacJa e! CorporaiiorB Canada 

tn, CA, ' 265 740 

ISSUO) 900213 



(52» CUSS 167-3.2 
CR. CL. 134-4. 1 



4 

131) INT. CL. D04H 1/58 



(19) (CA, CANADIAN PATENT tt2, 

(54) Antimicrobially Activ* Non-Woven Uteb Us*d in « Wet 
Wiper 



(72) Bouchette* Wichael P. 
U. S. A. 



(73) Granted to Oames River Corporatic 
U. 8. A. 



(£1) APPLICATION No. 517,599 

(22) FILED B60905 

(30) PRIORITY DATE (US) U. S. /L €772.8415) 850905 
No. OF CLAIMS 39 • NO DRAOTNC 



Canada 



C«TmaWTf 0 BY TV1E PATtNT Of FCC. O^AdVA, 



126S740 



- 1 - 

An Antimicrobially Active Non-Woven Web Used In A Wet Wiper 

The present invention relates to non-woven webs, and, 
more particularly, to antimicrobially active, non-woven 
webs, to wet wipers containing such a web, and to a method 
of making the web- 
Wet wiper products, including those utilizing 
non-woven and air-laid webs, require antimicrobial 
properties to destroy or inhibit the growth of various 
microorganisms, bacteria, yeasts, and molds. Presently, 
there are at least four methods of treating the fabric of 
the wet wiper product to obtain some type of antimicrobial 
protection - sterilization; pore size control, such as 
Bacterial Filtration Efficiency (BFE); chenical surface 
treatment; and overall chemical protection. All of these 
methods have demonstrated inherent deficiencies for wet 
wiper products. 

Sterilization may be achieved by sterilizing the raw 
materials going into the make-up of the product and/or 
sterilizing the final packaged product. Sterilization is 
an excellent technique for killing the microorganisms 
present to provide a microbiologically clean product for 
the intended use. However, in the case of wet wipers, 
sterilization as an antimicrobial technique is limited 
because once the product package has been opened to 
dispense the wipers, the sterilization is voided and any 
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remaining wipers are exposed to and therefore subject to 
microbiological growth. As a result, the product is 
rendered both useless and potentially harmful. 

Therefore, sterilization is viable only for single use 
packages of wet wipers. Nevertheless, due to shelf life 
and package integrity concerns, all single use wet wipers 
packages commercially available still rely on additional 
chemical protection for good microbiological control. 

Fabric pore size control by BFE can be used to control 
the passage of microorganisms from one side or .>urface of 
the fabric through the fabric to the other side or 
surface. Pore size control as a method of microbiological 
transport control is generally used only with a dry fabric 
and is found most frequently in the medical industry in 
such products as CSR wraps and face masks. This method of 
microorganism transport control is ineffective for use in 
a wet wiper, because any microorganisms present csn pass 
entirely around the fabric in the liquid or locion phase 
of the product. 

Antimicrobial surface treatment of a fabric may also 
be beneficial in the dry mode of usage, wherer along with 
the pore size control by BFE, microorganisms are either 
filtered out and/or killed upon contact with the surface 
of the fabric. However, again in the case of wet wipers, 
surface treatment of the fabric has been shown to be 
insufficient to obtain t'h^ necessary microbiological 
control. The liquid or lotion phase of the wet wiper 
product penetrates into the interstices of the fabric to 
carry the microorganisms past the treated surface intr the 
interstice' of the fabric, where they may then grow and 
multiply. 

Virtually the only method of antimicrobial control and 
protection presently used in wet wiper products is that 
which is achieved by a chemical permeation of preservative 
agents throughout the wet wiper product. This permeation 
may be achieved by padding the wiper fabric during its 



manufacture and/or by incorporating the chemicals in the 
liquid or lotion phase of the wiper product. 

Padding the fabric is generally not used as a 
commercial technique because of the additional 
manufacturing processing costs. Since a liquid or lotion 
must be applied to the fabric anyway in a wet wiper 
product, and since the liquid or lotion without 
antimicrobial control or preservation agents reprssents a 
key opportunity for microbiological gro\:th, the preferred 
method of applying the chemical preservation or 
antimicrobial control ir t Incorporate the soluble 
preservative agents in the lotion phase and then apply the 
preserved lotion to the fabric. 

In either case, the end result is the same. Since the 
preservatives and antimicrobial agents are soluble in a 
liquid or lotion phase, ^hey ultimately equilibrate 
throughout the wet wiper product and provide a hoaogenous 
chemical method of antimicrobial control. Unfortunately, 
when a wet wiper product of this type is ultimately used, 
the preservatives or antimicrobial agents remain behind on 
the user's skin from the liquid or lotion phase and leave 
an irritating residue on the skin. Many individuals 
exhibit adverse reactions to such preservatives, and 
hence, their enjoyable use of the wet wiper product is 
significantly impeded. 

Moreover, both chemical solubility and antimicrobial 
spectrum c.ctivity considerations significantly limit the 
use of other, less harsh preservacive in the liquid 
wetting solution. Consequently, the present use of wet 
wiper products, such as those that use non-woven webs, has 
numerous inherent disadvantages. 

Therefore, it would be desirable to incorporate the 
antimicrobial properties required in the wet wiper product 
in a manner substantive to and within the wet wiper fabric. 
In this manner, the Issues of chemical solubility and anti- 
microbial activity considerations could be ovecco»e because 
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no harmful residue would be left on the skin of the user. 
In addition, the increased costs of padding the wet viper 
fabric during its manufacturing process could be overcome 
by incorporating these substantive antimicrobials into the 
synthetic bonding agent typically already required for 
such non-woven fabrics. 

In sum, present non-woven web products that exhibit 
antimicrobial activity are less than satisfactory. Often, 
the webs contain preservatives that leave an irritating 
residue on the user's skin. Moreover, the use of various 
synth:;tic fibers and off-line treatment processes increase 
the cost of producing these non-woven veb products. 

SUMMARY OF THE IHVENTIOK 

Quite surprisingly, the inventor of the present inven- 
tion has developed an antimicrobially active, non-woven 
web that overcomes the significant and inherent Jisadvan- 
tages present in previous non-woven webs that attempt to 
exhibit antimicrobial and wet wiper properties. Unlike 
previous webs, the non-woven web of the present invention 
need not be maintained in a preservative containing 
solution that contains irritating chemicai and leaves 
harmful resi<^ues on the skin of the user. Moreover, the 
present invention utilizes currently existing and preferred 
processing techniques for application of the substantive 
antimicrobial agent, thereby reducing the cost of 
marufacture. 

The present invention achieves these various advantages 
by providing a method for making an antimicrobially active, 
non-woven web. The method comprises the steps of: (a) 
forming an unbonded fibrous web; (b) applying throughout 
the unbonded fibrous web an uncured binder and an antimi- 
crobial agent, the antimicrobial agent being substantive 
to the fibers of the ^eb and to the binder when the web is 
either wet or dry? and (c) curing the binder to bind the 
fibers together to forir an antimicrobially active, non- 
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woven web. Preferably, the antimicrobial agent is an 
organo-silicon quaternary ammonium salt, such as a silyl- 
quaternary ammonium salt. Particularly preferred anti- 
microDial agents are 3- ( tr ime'thoxysilyl ) propyl'5idecyl- 
methyl ammonium salt and 3- ( trimethoxysilyl) 
propyloctadecyldimethyl ammoniUi-n salt. Other such 
substantive anx: imicrobial ageuts may be recognised by 
those familiar wi*:h the art. 

The antimicrobiaily active, non-woven web formed by 
the i/resent invention comprises; (a) bonded fibers; (b) a 
binder substantially uniformly distributed on th*; fibers, 
the binder being present in an amount effective to bind 
the fibers; and (c) an antimicrobial agent substantially 
uniformly distribruted on the fibers, the antimicrobial 
agent being substantive to the fibers and to the binder 
when the web is either wet or dry. 

These non-woven webs can be used to form an 
antimicrobiaily active, wet wiper that comprises: (a) an 
antimicrobiaily active, non-woven web as defined above and 
(b) a substantially preservative free liquid in which the 
web is maintained in wet condition until use. 

The present invention overcomes the numerous inherent 
disadvantages commonly associated with previous antimicro- 
biaily active non-woven webs and obtains the various 
advantages of the invention. By no longer requiring tht 
presence of a preservative in the surrounding solution, 
the non-woven web product of the present invention avoids 
leaving an irritating residue on the user's skin. 
Consequently, the present invention significantly advances 
over the state of the art. 

The foregoing and other features and advantages of the 
present invention will be made more apparent from the 
following description of the preferred embodiments, 
DESCRIPTION OF THE PREFERRED EMBODIKENTS 
The method of the present invention produces an 
antimicrobiaily active, non-woven web. Initially, the 
present method forms an unbonded fibrous web. An uncured 



. 12 - 1265740 



TABLE NO, 1 



Day 1 



An 
Ca 
Sa 
Pa 
EC 

WEEK 1 

An 

Ca 

Sa 

pa 

EC 

WEEK 2 

An 

ca 

Sa 

Pa 

EC 

WEEK 3 

An 

Ca 

Sa 

Pa 

EC 



WEEK 4 Plated 
An 
Ca 
Sa 
Pa 
EC 



Inoculum 
3evel/gram 
/,.3 X 10</g 
3.3 X 104/g 
2,3 X 106/g 
4.7 X 105/g 
4.7 X 105/g 



Average 



267/g 
<33/g 
<3S/g 
33/g 
<33/g 



33/g 
<33/g 
<33/g 
<33/g 
<33/g 



<33/g 
<33/g 
<33/g 
<33/g 
<33/g 



<33/g 
<33/g 
<33/g 
<33/g : 
<33/g 



<33/g 
<33/g 
33/g 
33/g 
33/g 



The preservative is considered effective in the 
product examined if: (a) the concentration of viable 
bacteria is reduced to not laore than 0.1 % of tae initial 
concentrations by the fourteenth day; (b) t2ae 
concentrations of viable yeasts and molds remaia at or 
below the initial concentrations during the first fourteen 
days; and (c) the concentration of each test microorganism 
remains at or below these designated levels duicing the 
remainder of the 28 day test period. 

All five mic. oorganisms reduced in numbers by a factor 



of 10 or more. 



Accordingly, the antiroicrotoial activity 
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of the towellettes was rated as being excellent. 

Other embodiments of the invention vill be apparent to 
one skilled in the art from a consideration of the 
specification or with the practice of the invention 
disclosed herein. It is intended that the specification 
and example be considered as exemplary only wita the true 
scope and spirit of the invention being indicated by the 
claims . 
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Claims: 

1. A method for making am antimicrobially active, 
non-woven web comprising the steps of: 

(a) forming an unbonded fibrous web; 

(b) applying throughout the unbonded fibrous web an 
uncured binder and an antimicrobial agent, the 
antimicrobial agent being substantive to the fibers of the 
web and to the binder when the web is either wet or dry; 
and 

(c) curing the binder to bind the fibers together to 
form an antiir.icrobially active, non-woven web. 

2. The method of claim 1, wherein the fibers are 
selected from the group consisting of cellulosic fibers, 
synthetic fibers, and combinations thereof, 

3. The method of claim I, wherein the antimicrobial 
agent is an organo-silicon quaternary ammonium salt. 

4. The method of claim 3, wherein the organo-silicon 
quaternary ammonium salt front the group consisting of 
3-(trimethoxysilyl) propyldidecylmethyl asmionium salt and 
3- ( trimethoxysilyl ) propyloctadecyldiraethyl ammonium salt, 

5. The method of Claim 4, wherein the salt has a 
chloride anion. 

6. The method of claim 1, wherein the binder is a 
polymeric binder. 

7. The method of claim S, wherein the polymeric 
binder is a latex binder. 

8- The method of claim I» wherein the amount of the 
antimicrobial agent applied to the web is in th^ range of 
about 0.25 % to about 3 % of the total web weight. 

9. The method of claim I, wherein the a»ount of the 
binder applied to the web is in the range of about 5 % to 
about 30 % of the total web weight. 

10. The method of claim 1, wherein the antimicrobial 
agent is safe for contact witto human skin and eyes. 

11. The method of claim 1, wherein the unbonded 
fibrous web is formed by air-laying. 




12. The method of claim 1, vherein tthe urxfeonded 
fibrous web is formed by wet-layiri-g. 

13- A method for making an awtiiTiIcrtDbislIy active, 
air-laid non-woven web comprising the steps of= 

(a) air laying an unbonded celluiosoic fiber web, 

(b) applying throughout the caboadea csllalosic fiber 
web an uncured polymeric binder an-iS an amtinicirobial 
agent, the antimicrobial agent being an (nr^mc^silicon 
quaternary ammonium salt substantive to tt3)e cellulosic 
fibers of the web and to the polymeric taaijdsr when the web 
is either wet or dry; and 

(c) curing the binder to bind tfae oellxlasic fibers 
together to form an antimicrobially actrwe, air-laid, 
non-woven web. 

14. The method of claim 13, wiiereim -thee 
organo-silicon quaternary ammoniiim salt 5.5 selected from 
the group- consisting of 3-(trimetcioxysilLyl3 
propyldidecylmethyl ammonium salt an3 3— ((txxmetljoxysilyl ) 
propyloctadecyldiaiethyl ammonium salt. 

15. The method of claim 14, wjiereim ti^ salt has a 
chloride anion. 

16. The method of claim 13, vbereim tte smount of the 
organo-silicon quaternary amraoniuaa salt s.i^M&B to the web 
is in the range of about 0.25 % to about: 3 *. off the total 
web weight. 

17. The method of claim 13, wtiereim tie amount of the 
binder applied to the web is in tbe ran^ off albout 5 % to 
about 30 % of the total web weight. 

18. The method of claim 13, wbereim tte smtimicrobial 
agent is safe for contact with human sknm sad eyes. 

19. An antimicrobially active, aaon-wtn^n web 
comprising: 

(a) bonded fibers; 

(b) a binder substantially umiforinlly flEstaributed on 
the fibers, the binder b-ing present in aa amaujnt 
effective to bind the fibers; and 
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(c) an antimicrobial agent substantially uniformly 
distributed on the fibers, the antimicrobial agent being 
substantive to the fibers and to the binder when the web 
is either wet or dry. 

20. The web of claim 19, wherein the fibers are 
selected from the group consisting of cellulosic fibers, 
synthetic fibers, and combinations thereof. 

21. The web of claim 19, wherein the binder is a 
polymeric binder. 

22. The web of claim 21, wherein the polymeric binder 
is a latex binder. 

23. The web of claim 19, wherein the antimicrobial 
agent is an organo-silicon quaternary ammonium salt. 

24. The web of claim 23.- wherein the organo-silicon 
quaternary ammonium salt is selected from the group 
consisting of a 3- ( Ur imethoxysilyl ) propyldidecylmethyl 
ammonium salt and 3 ^ *:r iraethoxysilyl) propyloctadecyldi- 
methyl ammonium sal* . 

25. The web of ci »:m 24, wherein the salt has a 
chloride anion, 

26. The web of claim 19, wherein the amount of the 
antimicrobial agent is in the range'of 0.25 % to about 3 % 
of the total web weight. 

27. The web of claim 19, wherein the amount of the 
binder is in the range of about 5 to about 30 % of the 
total web weighu. 

28. The web of claim 19, wherein the antimicrobial 
agent is safe for contact with human skin and eyes* 

29. The web of claim 19, wherein the bonded fibers 
are air-laid, 

30. The web of claim 19, wherein the bonded fibers 
are wet-laid. 

31. An Antimicroblally active vet wiper comprising: 
(a) an antimicrobially active non-woven web 

comprising: 

(i) bonded fibers; 
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(ii) a binder in an amount effective to bind 
the fibers; 

(iii). an antimicrobial agent being substantive 
: r to th«» fibers and to the binder vhen the 
^^^^^^yeb is either wet or dry? and 
tbM'a'^substa^^ preservative free liquid in which 

^|b':is"maintai in a wet condition u:iatix use. 

Xfv TheTi'et;; wiper of claim 31, whereim the fibers are 
I'rect^d if rdm t consisting of cellralosic fibers, 

tic fiberS/Tand combinations thereor- 
^^ffTheewet^wiper of claim 31, wherein ^he binder is 
meric: binder 

r>Cihe^^^^^^ of claim 31, whereia the antimicro- 

biai^agent is an organo-silicon quaternary airanoniua salt. 
The wet/ wiper of claim 34, whereitn the 
i\t con^^^ ammonium salt is selected from 



^^^^^st0in9 of a 3- ( trimethoxysilyl ) 
^ide^^^hyl ammonium salt and 3-1 trinetboxysilyl ) 
pc&adV?lfJ^iBiethyl ammonium salt. 

B^0^Th'®&^^' wiper of claim 35, wherein the salt has a 
Idefanibrivi^ ^ 
liyV'f l^^efwtruipet of claim 31, wherein the 
ally preservative free liquid is vater- 

of claim 31, wherein the fibers are 

of claim 31, wherein the fibers are 
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